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Preface by EPA:
In this section, EPA summarizes its responses to written comments provided by the Del Amo

Respondents. The Del Amo Respondents include Shell Chemical Corporation and

Dow Chemical Corporation. The term “Respondents” is used by these corporations to refer to
themselves jointly when conducting activities under a Superfund Administrative Order on
Consent with respect to the Del Amo Site. Where appropriate, responses are given both within
the body of a comment as an issue arises, as well as at the end of an overall comment. The
commenter’s text is shown in normal text. The summary of EPA’s response is given in bold:and

back-shaded text.

The Respondents presented their comments in the format of a report, which is focused on four
major issues. Each issue is taken up in turn in an introductory section followed by sections each
of which take up each issue in more detail. For efficiency and to limit the need for redundant
responses, EPA regrouped some of the Respondents comments (i.e., combined introductory or
summary position comments with the specific comments).

The text of the Respondents’ comments which required a response from EPA is re-numbered.
Introductory comments are numbered 1 through 4. Detailed comments are included as
subsections of the corresponding introductory comments (e.g., Comments 1.1 through 1.4 are
detailed comments corresponding to the introductory Comment 1). The text of comments which
require a response from EPA are otherwise incorporated verbatim.

COMMENT NO. 1:
THE PROPOSED REMEDY FOR TCE SOURCES NEEDS TO BE DESIGNED AND ITS
PERFORMANCE UNDERSTOOD BEFORE FINALIZING THE CHLOROBENZENE

REMEDY.

Data collected since the October 1995 sampling event indicate continued growth, both vertically
and laterally, of TCE and related compound plumes under natural gradients. These findings
reveal significant uncertainty regarding the nature and distribution of TCE sources and dissolved
phase plumes. Recent increases in concentrations of TCE-plume compounds in the Gage aquifer
prompt the need for serious consideration of the presence of DNAPL sources in deeper units.
Based on these findings, modeling results, .and the proximity of the chlorinated sources and
plumes, it is likely that pumping associated with either the proposed TCE or chlorobenzene
remedy could exacerbate the distribution of TCE. The Respondents believe that the EPA and
parties responsible for the releases of TCE and related compounds into groundwater need to
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define the sources and extent of these contaminants, establish whether DNAPL. is present in the
source areas, and assess how deeply DNAPL may have penetrated. Once this has been
completed, the design of the TCE remedy can be completed in such a manner as to not interfere
with the chlorobenzene remedy and vice versa.
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[The Following Text Taken from Commenter’s Section 1]

In the proposed plan the EPA recognizes the significance of chlorinated solvents as an integral
aspect of the proposed groundwater remedy. Inclusion of the TCE plumes and the associated
sources in the remedy correctly indicates that-the TCE plumes are within the hydraulic influence
of the proposed chlorobenzene plume remedy, and must be addressed as part of the groundwater
remedy. This conclusion is supported by groundwater modeling, which predicts that without
countermeasures, the proposed chlorobenzene remedy results in unacceptable excursion of TCE.
The principal element of EPA’s proposed remedy for the TCE plume is to partially contain the
sources of chlorinated solvents’ by pumping and treating groundwater at low rates in the
immediate vicinity of the sources. Additionally, chlorinated solvents present within the capture
zone of the chlorobenzene plume reduction remedy will be removed and treated along with the

chlorobenzene.

Several technical issues remain to be resolved before this aspect of the remedy can be successfully
implemented. First, as stated by EPA, “Additional sampling during remedial design will confirm

' The term chlorinated solvents as used in this document refers specifically to all chlorinated compounds
detected at the Joint Site and surrounding area exclusive of monochlorobenzene (i.e., chiorobenzene) and
dichlorobenzene isomers. The use of the term TCE plume in this document to describe chlorinated solvent
issues is consistent with EPA’s definition in the proposed plan.
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the exact size and nature of the TCE plume in the MBFB Sand for design purposes.” (page 35 of
the Proposed Plan). The Respondents fully agree and interpret this statement to address both the
dissolved TCE plumes and the sources of TCE. Secondly, the EPA recognizes that the design of
the TCE source control remedy will be directly tied to this further characterization and for that
reason states that “If the data reveal unexpected information, adjustment to the remedy will be
proposed and implemented -by the EPA, as necessary.” (page 35 of the Proposed Plan). Equally
important in this regard is to fully understand the influences that the proposed TCE source control
well(s) will have on the chlorobenzene remedy and, vice ¥ersa, in order to avoid adverse
competitive impacts on each remedy element.
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Groundwater modeling results definitively show that without corrective measures, the
chiorobenzene remedy will result in unacceptable vertical and lateral excursion of TCE, contrary
to EPA’s stated performance requirements.

These modeling results are based on a preliminary estimation of the TCE sotrces and plume
which were defined only in a most general sense. The degree of resolution regarding both the
location of the sources and the spatial distribution of the dissolved phase plume diminishes with
increased depth. Recent data collected since the modeling effort (Dames & Moore, 1998b) show
increased TCE concentrations and apparent continued vertical and lateral migration of TCE,
including elevated concentrations in the Gage aquifer. These data cast significant uncertainty as
to the presence, location, and vertical penetration of chiorinated solvent DNAPL sources. The
uncertainties in all units are significant and must be resolved to adequately design the proposed
remedy for the TCE plume.
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Additionally, because the TCE sources are within the hydraulic influence of the proposed
chlorobenzene pumping wells, TCE source containment by pumping will likely have some effect
on the chlorobenzene remedy. The low biodegradability of these chemicals under site conditions,
coupled with the local presence of continuing sources in positions upgradient of the Joint Site are
principal factors influencing the continued movement of the TCE plume. In light of these
conditions, it is imperative that a more thorough understanding of the TCE plume and related
source areas be developed prior to implementing any elements of the proposed Joint Site remedy
if EPA’s stated performance requirements are to be achieved. It is exactly for this reason the
“EPA proposes to collect additional confirmatory data on the TCE plume in the remedial design
Phase” (page 33 of the Proposed Plan). The Respondents concur with and strongly support this
coﬁcept; however, the Respondents also believe that a more protective, effective, and efficient
remedial response can be achieved by accelerating the acquisition of these additional data in
advance of other elements of the proposed Joint Site remedy.
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COMMENT NO. 1.1: MODELING OF CHLOROBENZENE PUMPING SHOWS A
SERIOUS POTENTIAL TO CAUSE ADVERSE MIGRATION OF CHLORINATED

SOLVENTS.

Modeling results described below strongly indicate that a delicate balance must be maintained
during the chlorobenzene remedy to avoid inducing adverse migration of the TCE plume. This
balance is required in a region of the MBFC and Gage where overlying units are known to contain
significant concentrations of chlorinated solvents.
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It is also important to point out that the proposed TI waiver zone in the Gage does not encompass
all of the area described above. This is particularly true of the area upgradient of the most
probable location of injection wells currently envisioned for the Gage component of the proposed
chlorobenzene remedy.  Consequently, as configured, the proposed remedy would not contain the
TCE plume pulled down into the Gage in this area as a result of chlorobenzene pumping.
Therefore, consideration should be given to either expanding the TI waiver zone in this area into
the Gage aquifer or optimizing the chlorobenzene plume remedy in order to avoid downward
migration of the TCE plume into the Gage. The modeling results clearly show that further
definition of the sources and limits of the TCE plume is a prerequisite to designing the remedy,
which, in turn, is a prerequisite to finalizing the chlorobenzene remedy. The following discussions’
provide additional details regarding findings of more recent groundwater monitoring events as
they relate to the need to define and understand the TCE plume and its sources.
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COMMENT NO. 1.2: WHAT ARE THE DATA THAT INDICATE CONTINUED
GROWTH OF THE TCE PLUME?

New groundwater data collected since October 1995 indicate local changes in contaminant
concentrations that influence how the groundwater remedy should be implemented. More *
specifically, these new data report locally increased concentrations of one or more chlorinated
solvents in all units in locations that lie within the hydraulic influence of the both the TCE plume
remedy and the chlorobenzene plume remedy. These data indicate uncertainty as to the nature
and distribution of TCE plume and sources.

COMMENT NO.1.3: WHY ARE ADDITIONAL DATA NECESSARY TO FURTHER
DEFINE TCE DISTRIBUTION?

Available data relative to TCE in soil and groundwater are lacking compared to that for benzene
and chlorobenzene. Consequently, the level of resolution regarding the lateral and vertical
distribution of TCE in both the vadose zone and the saturated zone is insufficient to adequately
define contaminant source areas and the resultant dissolved plume to the level required to allow
implementation of EPA’s proposed remedial responses in a manner consistent with achieving
EPA’s stated performance requirements. The following sections review the available data and
outline the reasons why additional soil and groundwater data for chlorinated compounds are
required in advance of proceeding with any of the proposed remedial responses.
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COMMENT NO. 2: :
BENZENE PUMPING SHOULD BE A CONTINGENT REMEDY AND NEEDS TO BE

LINKED TO THE PERFORMANCE OF AN OPTIMALLY DESIGNED
CHLOROBENZENE REMEDY

The EPA cites uncertainty regarding the migration of benzene as a principle reason for proposing
pumping to prevent unwanted movement of benzene. Previous modeling has shown that
unwanted movement of benzene could occur if the chlorobenzene remedy is not properly
designed. Likewise, modeling has demonstrated that unwanted movement of benzene can be
avoided, and improvements in the overall performance of the chlorobenzene plume reduction can
be achieved, by optimizing the chlorobenzene pumping and injection wellfield design. Prior to
receipt of the June 1998 Proposed Plan, optimization had not been conducted for Alternative 4.
Consequently, the Respondents are convinced that optimization modeling of the chlorobenzene
remedy is a critical first step in the design of the remedy wellfield. As shown by our initial
optimization effort included herein, the chlorobenzene remedy can be optimally designed and its
performance understood through modeling and/or verification monitoring. The Respondents
believe that only after these steps have been completed can the remedy for benzene be properly

considered.
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Following the selection of Alternative 4 as the remedy in the Proposed Plan, the Respondents
have made an attempt to model the optimization of chlorobenzene plume reduction wellfield. By
adding one injection well between the fringe of the benzene plume and the centerline of the
chlorobenzene pumping wells in the MBFC and maintaining the same total injection rate, the
modeling convincingly shows that the pumping-induced benzene excursion can be completely
eliminated. The results reinforce the Respondents’ strong conviction that pumping the benzene
plume can be avoided with optimization of the chlorobenzene wellfield.

Due to reasons listed below, the Respondents believe that pumping benzene in the MBFC needs
to be considered only if modeling and performance monitoring show adverse migration of benzene
even after the best efforts of optimization of the chlorobenzene remedy have been carried out.
Specific attention should be given to reducing potential vertical migration into the Gage aquifer
and to maintaining the natural stability of the benzene plume. Contingent measures can be
considered and implemented following the optimization and implementation of the chlorobenzene
remedy, should unexpected conditions develop that warrant such actions.
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. Reasons for the Respondents’ position are as follows.

] The benzene plume is currently stable in all major hydrostratigraphic units underlying the
Del Amo Site largely as a result of intrinsic biodegradation. This condition is convincingly
supported by multiple lines of field and modeling evidence.

] Modeling conducted for the Joint Groundwater Feasibility Study (JGWES) shows that
deliberate care needs to be exercised when locating the chlorobenzene extraction and
injection wells in order to prevent unwanted movement of benzene and other chemicals. It
is therefore critical to maintain the natural stability of the benzene plume while
implementing the chlorobenzene remedy. -An unoptimized chlorobenzene remedy could
lead to-a temporary or permanent disruption in the natural stability of the benzene plume.
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T

L Results of previous and recent optimization modeling efforts of the chlorobenzene plume
reduction wellfields clearly demonstrate that by strategically locating injection wells in the
MBFC and Gage, one can eliminate the need for active pumping to contain benzene in the
MBFC. Uncertainty regarding the stability of the benzene plume can be reduced by
monitoring appropriately located and constructed wells.

o Lastly, implementation of the benzene gradient control by counter-pumping in the UBF
and MBFB is a difficult challenge that may overshadow any potential benefits to be
expected.
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[The following text taken from commenter’s Section 2]
COMMENT NO. 2.1: THE BENZENE PLUME IS CURRENTLY STABLE DUE TO
INTRINSIC BIODEGRADATION, A CONDITION THAT SHOULD BE PRESERVED.

The EPA clearly recognizes that “there is significant evidence of intrinsic biodegradation of the
benzene plume in the UBF and the MBFB sand” (page 14). The Respondents would like to
emphasize that this is equally true for the benzene plume in the MBFC around the Waste Pit Area.
The same lines of evidence that the EPA uses to evaluate the UBF and MBFB support this
conclusion. These are (pages 14-15 of the Proposed Plan):

o The concentration gradients at the leading edge of the benzene plume are steep;
o The lateral extent of the dissolved plume outside of the NAPL sources is small;
. The benzene plume is much smaller than what would be expected on groundwater velocity

and expected retardation in the absence of intrinsic biodegradation; benzene has not
migrated far from the NAPL sources despite being in the ground 20-40 years;

o The plume appears to be at steady state and does not appear to be migrating laterally;

o In-situ measurements of geochemical parameters (e.g., dissolved oxygen, nitrate, sulfate,
methane, etc.) indicate biological activity that is related to (varies spatially with) the
benzene concentration in groundwater;

o Biodegrader organism counts in groundwater indicate greater biological activity inside the
benzene plume than outside [of] the benzene plume;

® Computer modeling runs could not be reasonably calibrated without assuming significant
biodegradation”
. Owing to strong influence of active intrinsic biodegradation, the Respondents are

convinced that the benzene plume is currently stable in all hydrostratigraphic units. The
Respondents strongly believe that this stability can and needs to be preserved.
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COMMENT NO. 2.2: MODELING RESULTS AND OBSERVATIONAL DATA
SUPPORT THE SOURCE OF BENZENE IN THE MBFC.

The EPA states in the JGWES (page B-17) that "A significant uncertainty is associated with the
source of LNAPL in the MBFC." and that "The high benzene concentrations in the MBFC in this
area are likely due to the vertical migration of benzene from the upper units.”. The EPA cites
general reasons for this. First, the EPA asserts, we believe incorrectly, that there is "no evidence
that the water table could have been as deep as the MBFC during the operations at the Del Amo
facility." The EPA contends, therefore, that the presence of LNAPL at the depth of the MBFC at
the Waste Pit Area is "difficult to explain." The EPA further suggests that uncertainties
surrounding the groundwater model simulations preclude using them to accurately represent
vertical migration into deeper units. Specifically, the EPA states that the modeling results for
vertical transport from the MBFC to the Gage are "associated with such high uncertainty as to be
largely unreliable” (page 17 of the Proposed Plan). '
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To the contrary, the Respondents believe that a continuing, NAPL-like source is present in the
MBEC based on review of the following modeling and field data. This conclusion is supported by
the demonstrated competence of the flow and transport model used in the analysis. Furthermore,
uncertainties regarding this area of the model can best be addressed through monitoring of
appropriately located and constructed wells.
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Why is vertical migration of dissolved benzene a less likely mechanism explaining the MBFC
benzene plume?

During the development of the model, it was postulated that there might not be a continuing
benzene source present in the MBFC beneath the waste pits. Rather, it was postulated that the
current benzene plume in the MBFC may have resulted from vertical migration of dissolved
benzene from the overlying units. Numerical simulations were conducted to test this hypothesis.
Case BT7H was developed in which continuing benzene (LNAPL) sources at the Waste Pit Area
were assigned in the UBF and MBFB only. No continuing benzene source was assigned in the
MBFC at the Waste Pit Area. The case was simulated in the same manner as the calibrated
transport model (BT7), assuming 40 years of flow and transport under the natural gradient.
Figure B-5.53b (modified from Draft JGWFS, as is the case for other Draft JGWFS figures
referenced herein) clearly shows that simulated concentrations of benzene in the MBFC are
significantly less than observed concentrations. For example, the simulated concentration of
benzene in the basal MBFC unit is less than 1 ppb for well SWL0040 where-110000 ppb was
detected in the third quarter of 1995. Similarly, at SWL0055, the simulated concentration is less
than 100 ppb, compared to an observed concentration of 8800 ppb at the same time. In _
comparison, the simulated concentrations for BT7, in which continuing sources were assigned in ’
the MBFC at the Waste Pit Area, are in close agreement with measured concentrations (Draft J
JGWES Figure B.3.13c). Moreover, attempts to simulate “vertical conduits” of higher 7
permeability in order to get benzene to-move vertically worsened the calibration of the flow model ’
(see discussion below). Collectively, these modeling results strongly invalidate the notion that
vertical migration of dissolved benzene is 'solely responsible for the MBFC benzene plume; hence,
the Respondents conclude that a continuing benzene source is present in the MBFC.
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Why is a NAPL-like source of benzene in the MBFC possible?

The MBFB and MBFC sands are merged beneath the Waste Pit Area. The fine-grained mud
separating the two units is not present and the merged MBFB/MBFC here behaves as a single
groundwater flow unit. The MBFC portion of the merged unit is approximately 50 feet thick,
with the top-of-unit and bottom-of-unit depths of approximately 85 feet below ground surface
(bgs) and 135 feet bgs, respectively (Draft JGWFES Table B-2.2, Boring SBL 0084). The current
depth to first water in this area is between 50 to 55 feet bgs. Thus, the distance between first
water and the top of MBFC in this area is on the order of 30 to 35 feet.

Historical data on water table levels dating back to the early to mid 1900s are scant; hence, only
general statements regarding historical water table levels during the early operation of the former
plant site can be made. Available data from wells completed in deeper units suggest that basin-
wide water levels reached historic low levels as early as the mid- to late 1950s (LACFCD wells
794B, 795) to no later than the mid 1960s (LACFCD well 806C). Subsequently, water levels
have risen at an approximate rate of 1 foot per year. Therefore, water table levels may have been
as much as 35 to 40 feet lower than today, or at a depth of 85 to 95 feet bgs. This places the
historical low water table as much as 10 feet below the top of the MBFC. A LNAPL-like source
that was likely present at the water table during this historically low water level period may have
easily penetrated several or more feet into the saturated sands beneath the water table, particularly
if the contaminant accumulations were sufficient (a reasonable assumption). Considering this, the
most reasonable conclusion is that an LNAPL-like smear zone extends into the MBFC.
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Why is the Current Model an Adequate and Appropriate Tool for Predicting Vertical Migration of
Contaminants into the Gage?

It is recognized that modeling conducted for the JIGWES, like any other numerical model, is
subject to some uncertainties and limitations. In particular, we recognize that the assumption of
linear equilibrium sorption may result in an overestimate of contaminant removal rate from
groundwater when simulating the effects of pumping. Otherwise, selection of transport
parameters was done in a reasonably conservative manner, which has resulted in a model that
conservatively predicts plume behavior. Additionally, the model has been calibrated against
measured groundwater levels in 209 monitoring wells and piezometers, and against observed
concentrations of benzene and chlorobenzene. Furthermore, the model has been tested in a series
of sensitivity analyses (Tables B-4.1 and B-4.2, Draft JGWES). For the indicator chemicals of
concern that were simulated (including chlorobenzene, benzene, and TCE/PCE), model
uncertainties are primarily associated with TCE/PCE source assumptions.

The Respondents also realize that in general there is less observation data in the deeper units for
model validation; however, we disagree with the notion that these modeling results of deeper
units are subject to a high degree of uncertainty. In particular, the Respondents disagree with
EPA'’s statement that the modeling results for vertical transport from the MBFC through the LBF
to the Gage “are associated with such high uncertainty as to be largely unreliable” (page 17 of the
Proposed Plan). On the contrary, calibration results support that the flow and transport model is
adequate for the purposes of comparative evaluation of remedial alternatives. The root-mean-
squared (RMS) of simulated vs. measured hydraulic heads, and the ratio of RMS to the total head
change across the entire model domain, are commonly used to measure the accuracy of calibration
of flow models. The smaller the RMS value and ratio of RMS to total head change, the more
accurate the model. Of the major water-bearing units modeled, the RMS values are 1.23, 0.36,
0.47, and 0.33 feet for the UBF, MBFB, MBFC, and the Gage, respectively (Figures B-3.11b
through B-3.11e). The head changes for these units are approximately 9.1, 5.3, 5.2, and 3.9 feet,
respectively. Accordingly, the ratios of RMS to total head change are 14%, 6.8%, 9.0%, and
8.5%. Therefore, the accuracy of the flow calibration is approximately the same for the MBFB,
MBEFC, and Gage. Note that measured water levels from 41 and 27 monitoring points were used
in the calibration in the MBFC and Gage, respectively. The number of data points used for each
of these hydrostratigraphic units is sufficient to generate a reliable flow calibration.

In terms of contaminant transport, simulated benzene concentrations generally agree within an
order of magnitude with observed values in the MBFC sand and Gage aquifer (Draft JGWFS
Figures B-3.13c and B-3.13d). This agreement is better than in the overlying units (Draft JGWES
Figures B-3.13a and B-3.13b), where observed concentrations are orders of magnitude higher and
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concentration variations are more drastic. Lastly, sensitivity analyses of the flow and transport
model in which the hydraulic conductivity was increased to simulate postulated high vertical
permeability conduits resulted in worse comparison with measured water levels as well as
excessively larger than observed benzene plumes (Draft JGWFS, Tables B-4-1 and B-4-2).

For these reasons, the Respondents conclude that the calibrated flow and transport model “is a
highly useful tool for providing a basis of evaluating the performance of alternatives on a
comparative basis” (page 17 of the Proposed Plan), particularly for flow and transport in the
MBEC and Gage.
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COMMENT NO. 2.3: UNOPTIMIZED CHLOROBENZENE PLUME REMEDY CAN
HAVE SIGNIFICANT ADVERSE IMPACT ON CONTAMINANT MIGRATION.

During model development, the modeling team conducted a number of remedial simulations for
pumping and injection of the chlorobenzene plume. Several modeling approaches were
considered in an effort to comparatively evaluate the performance of the chlorobenzene wellfields
in terms of: (1) isolation and containment of NAPL sources; (2) long-term reduction in the
chlorobenzene plume; (3) short-term removal of chlorobenzene mass; and, (4) minimizing
disruptive effects on the demonstrated stable benzene plume. Wellfield configurations simulated
included: Dual Cell and Centerline Extraction supplemented with Plume Edge Injection, Cross
Plume Flow, and Upgradient Injection. Hybrids combining dual-cell and centerline approaches in
different hydrostratigraphic units were also attempted. The relative merits of wellfield approaches
are summarized in Appendix B of the Draft JGWFS. For each wellfield approach, various
locations and pumping rates were also tested in an attempt to increase the overall performance of
the pump-and-treat system. These results have been presented to the EPA in the form of working
technical memoranda and/or orally during the monthly project meetings.

Results of those intermediate runs have clearly shown that if not optimized, the chlorobenzene
wellfield can cause excessive migration of dissolved chlorobenzene itself (Figures 2-1 through 2-3
for chlorobenzene in the MBFB, MBFC, and Gage under the IIIAS wellfield). Although the total
extraction rate was only 550 gpm or approximately 75% of that in Alternative 4, the figures show
that unoptimized pumping led to a severe expansion of the Gage plume by as much as 500 feet
westerly and southerly due to induced downward migration from the MBFC. Additionally, the
poor alignment of injection wells in the MBFC also pushed the contaminant into the MBFB,
extending the MBFB plume by over 1200 feet in the southeast direction. Because of the paucity
of data on source locations and plume extent for TCE and related compounds, simulations aimed
at evaluating the chlorobenzene remedy wellfields on these compounds were not carried out to an
adequate level of rigor. However, the impact of the chlorobenzene remedy on TCE and related
compounds is expected to be similar to that predicted for chlorobenzene, due to the similarities in

sorption and biodegradability.

For comparison, the chlorobenzene distributions under an improved wellfield (IIIA15) are shown
in Figures 1-4 through 1-6.. A comparison of these with the figures for the IIIAS wellfield clearly
illustrate that optimization of the chlorobenzene remedy is critical in order to avoid unnecessary
adverse vertical migration of contaminants from the MBFC into the Gage.
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COMMENT NO. 2.4: PUMPING BENZENE IN MBFC CAN BE AVOIDED WITH
OPTIMIZATION OF CHLOROBENZENE PLUME REDUCTION WELLFIELD

The proposed 700-gpm wellfield for reducing the chlorobenzene plume (Alternative 4) has yet to
be designed or optimized (page 43 of the Proposed Plan). In modeling simulations of
chlorobenzene pumping effects, the modeling team recognized that some local, minor increases in
benzene concentrations were predicted by the model in the MBFC sand, mainly due to vertical
migration from the MBFB. However, the modeling runs performed for the JGWES were not fully
optimized with respect to the chlorobenzene wellfield because the team was not certain which
alternative would be chosen, and it was agreed upon that the optimization would be carried out in

the Remedial Design phase of the project.

The Respondents would like to re-emphasize that benzene pumping proposed by the EPA for
containment in the MBFC can be avoided with proper optimization and design of the
chlorobenzene remedy. The minor excursion predicted in certain simulation scenarios can be
eliminated with strategically located chlorobenzene plume reduction wells, as indicated by
comparing results of benzene plume distributions under Alternatives 4 (700 gpm chlorobenzene
pumping scenario) and 5 (1400 gpm chlorobenzene pumping scenario) (Draft JGWES Figures B-
5.34cl, B-5.34d1, B-5.45¢c1, and B-5.45d1). In the former alternative (Draft JGWES Figures B-
5.34cl and B-5.34d1), a small excursion of 100 ?g/l benzene is predicted in the MBFC extending
from the Waste Pit Area toward the centerline of the chlorobenzene extraction wellfield. This
excursion occurs as a result of induced vertical migration from the overlying MBFB unit by
pumping in the MBFC. In the latter alternative (Draft JGWES Figures B-5.45¢c1 and B-5.45d1),
in which pumping and injection are double that of Alternative 4, this excursion is effectively
eliminated by strategically positioning injection wells between the Waste Pit Area and the
centerline extraction welifield.

The effectiveness of this strategy is more convincingly demonstrated by results of additional
modeling performed and described below. Since Alternative 4 was proposed as the remedy in the
Proposed Plan, the Respondents have made an attempt to optimize the chlorobenzene plume
reduction wellfield associated with this Alternative. The original 700-gpm wellfield (known as
Chlorobenzene Plume Reduction 2 in the Final JGWFS) was slightly modified by splitting an
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injection well (I7 at a rate of 52 gpm as shown in Table B-5.13, Draft JGWFS?) into two wells in
the MBEC: well I7A with a rate of 30 gpm at the same location and well I7B with 22 gpm
approximately 450 feet northwest of I7A (Figure 2-7). Well I7B was chosen in order to enhance
the hydraulic circulation toward chlorobenzene pumping wells P2 and P3, and at the same time to
reduce benzene migration away from the Waste Pit Area as well as TCE migration from the Trico
site. Note that the total injection rate remains unchanged. In addition, the single well designated
for containing the benzene plume in the Waste Pit Area (labeled as BIZ-18 in Table B-5.13, Draft
JGWES) was removed in the optimization simulation. The simulated benzene concentrations in
the MBFC1 and MBFC2 after 25 years of operation of this modified 700-gpm wellfield are shown
in Figures 2-7 and 2-8. For comparison, earlier results obtained with the original 700-gpm
wellfield are shown in Figures B-5.34c2, B-5.34d2, and B-5.38¢c2 as adapted from the Draft
JGWEFS. As discussed in the JGWFS, modeling showed that without BIZ-18 benzene
concentrations in a small area southwest of the 2-Series Pits would exceed 100 ppb due to vertical
migration from the overlying MBFB (Figures B-5.34c2 and B-5.34d2). However, the benzene
concentrations in the same area are reduced to be less than 10 ppb within 25 years by the new
wellfield (Figures 2-7 and 2-8). This optimized simulation also shows improvement in
comparison to the EPA proposed wellfield with BIZ-18 (Figure B-5.38c2). These results clearly
demonstrate that the minor benzene excursion induced by chlorobenzene pumping in the MBFC
can be effectively eliminated by carefully placing and designing the chlorobenzene plume
reduction wellfield, a viewpoint that the Respondents have stressed all along. °As in Alternative 4,
this wellfield has no adverse impact on benzene dlstrlbutlons in the Gage and MBFB, which for
simplicity are not presented herein.

The Respondents are convinced that the benefits from the optimization efforts discussed above, in
conjunction-with the suggested alternative described below to contain MBFC benzene, will
address the EPA’s concerns over uncertainty which led to the proposal to actively contain the
MBEC benzene plume. Additionally, Section 3 will discuss significant benefits of this more
optimized wellfield with respect to remediating chlorobenzene and TCE plumes.

2Note that some pumping and injection rates labeled in chlorobenzene and TCE figures for this scenario in the
Draft and Final JGWFS are not accurate
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COMMENT NO. 3: A -REASONABLE AND RELIABLE ALTERNATIVE TO ACTIVE
PUMPING TO CONTAIN THE MBFC BENZENE PLUME IS SUGGESTED.

A reliable and feasible alternative exists that increases certainty of containment of the MBFC
benzene, does not require countermeasures-or additional corrective responses, and uses as its
principal components the remedial elements already proposed by the EPA for chlorobenzene. The
alternative emphasizes the strategic placement of the chlorobenzene remedy injection and
pumping wells. As discussed above, previous and recent modeling results show that the
chlorobenzene remedial wellfield can be optimized to: (1) greatly increase groundwater flushing
toward the chlorobenzene source isolation area (i.e., the central process area, CPA) and hence
accelerate the cleanup of the chlorobenzene plume; (2) increase the certainty for containing the
TCE plume; and, (3) prevent disturbing the current stability of the benzene plume. Modeling
results further indicate that total optimization of the chlorobenzene remedy will decrease its
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overall scope and cost. Lastly, this alternative could be augmented, if necessary, with enhanced
biodegradation of the MBFC benzene.

The Respondents are convinced this suggested alternative, with wellfield optimization and
enhanced biodegradation, if needed, along with proper sequencing of remedial elements, will
improve the performance of the overall groundwater remedy. The Respondents anticipate that
ongoing groundwater monitoring will continue in the future, and will provide data necessaryto
verify remedy performance and continued benzene plume stability. '

In summary, the Respondents support a phased approach having the following sequential steps.

1. TCE source and plume definition

2. TCE source remedy design and performance assessment

3. Chlorobenzene remedy optimization

4. Chlorobenzene remedy final design and performance assessment
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5. Benzene remedy design and performance assessment

The Respondents urge the EPA to provide for sufficient flexibility in the ROD so that the final
decision regarding MBFC benzene considers each of these steps and the issues, concerns and
suggestions summarized in the following sections.

A principal performance requirement proposed by the EPA (the Proposed Plan, page 32) is “to

require that the benzene plume remain contained within the TI waiver zone.” The Respondents

are in agreement with this performance requirement, and believe the data collected indicate, to a

high degree of certainty, that this requirement is being met today and would be met in the future
provided significant changes to the groundwater flow environment do not occur. .

It is recognized by EPA and the Respondents, however, that significant changes to the
groundwater flow environment could occur as a result of groundwater pumping associated with
the proposed remedy for chlorobenzene plume reduction. For this reason, and the uncertainty
expressed by the EPA regarding the ultimate fate of the benzene plume in the MBFC under such
pumping, the EPA has proposed active containment of the MBFC benzene plume.

The Respondents wish to suggest an alternative means by which to control the movement of .
benzene. The alternative comprises three components, the first of which should be an outcome of
the performance optimization modeling of the chiorobenzene remedy, which EPA proposes to be
conducted during the Remedial Design phase (page 43 of the Proposed Plan). The second
component involves monitoring of the remedy performance and benzene plume migration. The
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third component takes advantage of and enhances the natural biodegradation of benzene in
groundwater, which the EPA agrees is: (1) naturally occurring in groundwater at the site; (2) is an
important factor in the observed stability of the UBF-, MBFB-, and MBFC-benzene plumes; and
(3) is a proven and highly robust process. The three components of the suggested alternative are:

] Strategically inject pumped water between the chlorobenzene source control area and the
fringe of benzene plume in the MBFC, in order to: (1) minimize adverse changes in lateral
hydraulic gradient within the MBFC benzene plume; and (2) maximize groundwater
flushing toward the chlorobenzene source isolation area (i.e., the CPA); and (3) create a
hydraulic barrier to prevent TCE plume migration from the Trico area;

] Installation of properly located and constructed monitoring well(s) to monitor benzene
plume migration in the area of modeling uncertainty;

° If necessary, enhancing the natural biodegradation of the benzene, and thereby
accelerating the reduction of benzene mass, within the MBFC near the downgradient
margin of the TI waiver zone beneath the Waste Pit Area.

The Respondents believe this three-component approach is a feasible and superior means of
controlling benzene movement because: (1) it would be reliable and adjustable; (2) it would
promote a proven, naturally-occurring, biological process in groundwater; (3) it would accelerate
benzene mass reduction; (4) it would offer a greater degree of protection of the Gage and MBFC
aquifers from adverse migration of benzene or other co-located chemicals, such as TCE and
related compounds; (5) it would be verifiable through monitoring; and (6) it would increase the
long-term effectiveness of the performance requirements of the remaining elements of the
groundwater remedy proposed by the EPA. If performance modeling and monitoring indicate
performance requirements for benzene cannot be met, and if the EPA believed this contingency
would bring the remedy into compliance with the performance requirement, then the benzene
pumping contingency would be implemented.

The components of the suggested alternative and their advantages over the currently proposed
benzene remedy are described below.
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COMMENT NO. 3.1: WHY INJECTION BETWEEN THE BENZENE AND
CHLOROBENZENE PLUMES IN THE MBFC?

The EPA indicates (page 44 of the Proposed Plan) that “The modeling simulations resulted in
small movements of benzene toward the chlorobenzene plume under the various pumping rates
for chlorobenzene which were simulated. This simulated movement was slight, however it is
precisely in the area least desirable for benzene movement. Benzene at this location would be
entering the chlorobenzene plume and possibly moving downward into the Gage Aquifer.”

The Del Amo Respondents are highly sensitive to the potential adverse movement of benzene and
other chemicals, such as chlorinated solvents, caused by the proposed chlorobenzene remedy. In
a January 30, 1998 letter to the EPA (attached), the Del Amo Respondents stated that “it is of
paramount importance to not allow the remediation of the chlorobenzene plume to upset the
current stability of the benzene plume beneath the Waste Pit Area.” The Respondents further
state “that this naturally occurring balance, which has resulted in containment of the benzene
plume beneath the Del Amo Site, must be preserved, especially during pumping of the
chlorobenzene plume”. ,

Modeling results show that this goal can be achieved by strategically designing the chlorobenzene
plume reduction wellfield. The limited initial optimization simulations conducted so far involved
well placement optimization in the MBFC aquifer as well as the Gage aquifer. Strategic
placement of injection and extraction wells in both aquifers was carried out so that the
performance of the wells was not only complimentary in the goal of plume reduction and
minimizing adverse movement of contaminants, but also somewhat redundant. That is, the wells
were spaced such that temporary downtime of an injection well (which could happen during
maintenance or repair) would not affect the overall hydraulic effect created by the complete

system.
Results of Optimization Simulations

The initial optimization runs discussed above included strategic placement of injection wells
between the MBFC benzene plume and chlorobenzene (MBFC) pumping wells in order to
minimize changes to the lateral hydraulic gradient in the vicinity of the Waste Pit Area. A
comparative analysis of the initially optimized 1400 gpm chlorobenzene scenario with the
unoptimized 350 gpm scenario shows approximately the same predicted benzene distribution in
the MBFC (Draft JGWES Figures B-5.45d2 and B-5.27c2, respectively). Moreover, the
optimized 1400 gpm scenario predicts the elimination of the adverse excursion of 100+ ppb
benzene that is shown to occur in the unoptimized 700 gpm scenario predictions (Draft JGWFS
Figures B-5.45d2 and B-5.34d2, respectively). Again, it is stressed that the optimized 1400 gpm
scenario is 2 to 4 times larger than the unoptimized scenarios documented in the JGWFS, which
equates to a significantly larger potential burden on the aquifer hydraulics.
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Additionally, as discussed in Section 2 (Figures 2-7 and 2-8), an initial optimization of the 700-
gpm wellfield has been modeled following the selection of Alternative 4 in the Proposed Plan. A
comparative analysis of the earlier and new modeling results clearly and convincingly shows that
optimization holds great promise toward achieving the EPA’s performance requirements of no
benzene movement beyond the TI Waiver Zone, efficient chiorobenzene removal, and TCE plume

containment.
Advantages of Minimizing Adverse Gradient Changes in the MBFC

The Respondents believe that optimization of injection and extraction wells in both the Gage and
MBFC aquifers is a feasible and effective means of controlling the adverse migration of benzene in
an area that EPA indicates is “precisely in the area least desirable for benzene movement.” The
new modeling results presented in Figures 2-7 and 2-8 clearly show that strategic placement of
chlorobenzene plume reduction wells can provide a great degree of reliability, adjustability, and
redundancy in achieving the performance requirements in the Proposed Plan, including the specific
controls against adverse movement of benzene in this “least desirable area.”

Additionally, strategic injection of pumped water between the fringe of the benzene plume and the
centerline of the chlorobenzene pumping wells in this area will help to increase groundwater
flushing toward the chlorobenzene source isolation area (i.e., the CPA) and hence accelerate the
cleanup of the chlorobenzene plume. Modeling results of the initial wellfield optimization
described in the previous section show that such optimization will help to reduce the
chlorobenzene plume. A comparison of Figures 3-1 and 3-2 to Figures 5-48 and 5-49 of the Final
JGWES shows that injection at well I7B will help to shrink the chlorobenzene plume in the '
southwest corner of the Del Amo Site (the panhandle) in the MBFC and Gage. This is due to the
establishment of a convergent hydraulic gradient and thus enhanced groundwater flushing toward
the chlorobenzene source isolation area (i.e., the Montrose Central Processing Area)’. The
flushing rates of the modified wellfield are shown in Figures 3-3 and 3-4, which can be compared
to those of the original wellfield in Figures 5-46 and 5-47 in the Final JIGWFS®. This result is
consistent with EPA requirements to “Limit adverse migration of existing contamination in ways
which may lengthen the remedial action, result in a greater potential risk, or cause spreading of
the contamination.” (page 5 of the Proposed Plan).

Furthermore, results of the initial optimization wellfield described in Section 2 (Figures 3-5 and 3-
6) indicate that there are practically no changes in dissolved TCE/PCE concentrations under this

3 In the initial optimization modeling, a small chlorobenzene concentration, on the order of 70 ppb, was noticed
in a small area with a size approximately one-fifth of a model cell around injection well 17B. The results of this
simulation indicate that additional optimization is necessary in the remedial design phase.

4 In the Final JGWFS, the chlorobenzene simulation does not include the singie well proposed in Alternative 4
for the benzene plume containment.
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wellfield. This means that this wellfield optimization has no significant adverse impact on the
TCE plume given the locations and concentrations of chlorinated sources assumed in the model.
In fact, strategic injection in the MBFC benzene plume area in conjunction with the proposed
TCE source control measures will very likely create a hydraulic barrier to prevent the TCE plume
from migrating from the Trico area. This can be demonstrated by further optimizing the wellfield
following adequate characterization of sources of the chlorinated solvents.
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Reliability of Injection for Hydraulic Control

The EPA has indicated to the Respondents that injection for control of adverse plume movement
is less reliable than pumping. It is recognized that injection wells generally are more prone to
operational difficulties than pumping wells. However, these difficulties are addressed through
straightforward engineering solutions, as has been shown by numerous entities throughout the
world, which rely upon injection for various gradient control schemes, to create barriers against
seawater intrusion, and for various potable water storage schemes.

Injection is a critical component in the successful operation of the proposed chlorobenzene
remedy. In order to achieve the proposed performance requirement for chlorobenzene plume
reduction, the remedy must substantially rely on the successful design of the injection components
of the remedial system. Consequently, it will be necessary to incorporate sufficient engineering
safeguards and redundancies as part of the normal design of injection systems for the
chlorobenzene remedy, so that prolonged failure of injection wells does not occur. Even in the
event of downtime for repair or maintenance, the resulting hydraulic effects should have negligible
impact on the overall and long-term performance of an optimally designed pumping/injection
system. Done properly, system optimization, such as those steps discussed herein, should: not
result in added engineering requirements or engineered facilities over that necessary for the
chlorobenzene remedy as proposed.
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COMMENT NO. 3.2: REMEDY PERFORMANCE MONITORING

Once the optimized chlorobenzene remedy has been implemented, performance monitoring would
be conducted to evaluate the effectiveness of the system. As part of this monitoring, installation
of one or more wells in the area of modeling uncertainty would provide the data necessary to
monitor the potential migration of benzene in the MBFC or Gage. Benzene migration monitoring
would be conducted in a manner which provides timely warning of benzene migration such that
contingent measures, such as enhanced in-situ biodegradation or pumping, could be implemented,
thus maintaining the objectives of the Proposed Plan. '
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COMMENT NO. 3.3: WHY ENHANCE IN-SITU BIODEGRADATION OF MBFC
BENZENE?

The EPA states in the Proposed Plan (page 33) that benzene has been “proven to be highly and
robustly biodegradable” in the groundwater. This fact and numerous lines of evidence presented
Dames & Moore, 1998a have led the EPA to conclude in the Final JGWEFS that the benzene
plume in the UBF and MBFB is stable as a result of intrinsic biodegradation and other attenuation
mechanisms. The EPA does not make a similarly strong statement with regard to stability of the
MBFC benzene. Rather, the EPA concludes “In the area of high concentrations near the waste
pits, the benzene distribution in the MBFC is in an apparently stable condition (i.e., appears to be
essentially immobile), and its lateral extent from the waste pits is relatively small.” In addition, the
EPA states that the steep concentration gradients characteristic of the downgradient edge of the
MBFC benzene plume are “similar to what has been observed in the overlying water table units

and the MBFB.”

Because biodegradation of the benzene plume is occurring within the UBF and MBEFB, reliance
on monitored intrinsic biodegradation as a means of containing the benzene plume within the UBF
and MBFB is proposed by EPA. However, because of the uncertain potential for inducing
movement of the benzene in the MBFC, the EPA has not adopted monitored intrinsic
biodegradation as the containment remedy for the MBFC benzene. The EPA has expressed
concern that benzene in the relatively permeable MBFC could move sideways or down, beyond
the limits of the TI waiver zone, in-response to chlorobenzene pumping.

The Respondents share this concern to a certain degree, and have discussed two reliable methods
of ensuring the chlorobenzene pumping will not alter the groundwater flow environment so as to
cause benzene to move. These are the primary means by which the goals of the EPA can be
achieved without sacrificing the performance of chlorobenzene plume reduction. An additional
measure of assurance to increase the long-term effectiveness of containment of the MBFC
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benzene, and a method which is complementary to the optimization steps described above, is
enhancing the biodegradation of the benzene plume in the MBFC.

Enhanced biodegradation of the MBFC benzene can be accomplished with a semi-passive system
that involves the introduction of oxygenated and nutrient-enriched water into the MBFC benzene
plume. The fluid would be formulated to induce accelerated aerobic biodegradation of the
benzene along a broad reaction front as it migrates slowly through the contaminated zone. The
chemically compatible fluid would be introduced at a minimal rate so ambient hydraulic gradients
would not be significantly altered and unwanted chemical reactions within the MBFC, which
could reduce formation permeability or increase contaminant mobility, would be avoided.

While the Respondents believe the chlorobenzene optimization efforts alone will be sufficient to
achieve reliable containment of the MBFC benzene, this additional element would provide an
additional factor of assurance for the overall benzene remedy in the following ways:

o It would promote a proven, naturally occurring biological process known to be occurring
in the MBFC;
o It would accelerate the reduction of benzene mass by bio-chemically destroying the

benzene to harmless by-products;

o It would be compatible with and complimentary to the optimization steps described above
for the chlorobenzene plume reduction element of the proposed plan;

o It would be adjustable in terms of the rate of fluid introduction and the chemical
formulation of the biodegradation-enhancing fluid; and

o It would be verifiable through monitoring.
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COMMENT NO. 4: SEPARATE RODS SHOULD BE ISSUED FOR EACH SITE.

EPA views the evaluation of remedial alternatives for the chlorobenzene plume, the TCE plume
and the benzene plume to be a single technical problem and has indicated that it anticipates
writing a single record of decision (ROD) (page 3 of the Proposed Plan). EPA says that
subsequent amendments to the ROD may be issued on either a dual-site or site-specific basis.

Work to date has proceeded under separate orders for the Montrose and Del Amo Sites.
Respondents have stated their desire to work with the Montrose Respondents in a cooperative
atmosphere to resolve technical issues and facilitate sound and productive decisions. See, for
example, letter of C.B. Paine to EPA dated June 20, 1995.

At the same time, Respondents have expressed “concerns regarding the appropriateness of a
single ROD which would include a remedy or remedies for what ultimately could be a wide range
of disparate remedy scenarios.” See letter of C.B. Paine to EPA dated June 20, 1996. Both the
Montrose and Del Amo Respondents have discussed these concerns in meetings as well as in

correspondence.

EPA recognized these concerns in a letter from J.A. Dhont to F. Bachman and C.B. Paine dated
February 21, 1996, stating:
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EPA acknowledges that Montrose and the Del Amo Respondents have had some concerns
about “joint FS” documents and a “joint ROD” for groundwater, in particular because you
may be apprehensive that one party would somehow become liable for cleaning the entire
plume at both sites. Please recall that the ROD does not determine who will perform
various portions of the remedy, but rather what the remedy will be.

Nevertheless, adopting a single ROD is likely to produce significant practical and legal obstacles
to timely implementation. This includes delay in commencement of those aspects of work
pertaining to the Del Amo Site which are independent of the TCE source and plume definition,
remedy design and performance assessment, and the chlorobenzene remedy optimization, final
design and performance.assessment (steps 1 through 5) recommended by these comments. These
delays would conflict with the policy expressed in the National Contingency Plan that “Sites
should generally be remediated in operable units when early actions are necessary or appropriate
to achieve significant risk reduction quickly, when phased analysis and response is necessary or
appropriate given the size or complexity of the site, or to expedite the completion of total site

cleanup.” (40 C.F.R. 300.430(a)(2)(A).

Issuing a single ROD, if followed by joint orders, also increases the complexity of enforcement.
In particular, issuing a single ROD may reduce the incentive of parties who contributed to the
TCE plume to assume burdens commensurate with their responsibility.

There is no technical imperative supporting a decision to issue a single ROD. Optimization
modeling demonstrates that with proper wellfield design the chlorobenzene remedy can be
conducted without impact on the benzene plume. The remedial activities identified for the
chlorobenzene and TCE plumes are substantially distinct from those required with respect to the
benzene plume, which is stable and falls within the proposed Technical Impracticability (TI)
waiver zone. Optimization modeling further shows that, given the existing performance criteria,
optimized wellfield design can maintain hydraulic separation of the chlorobenzene and benzene
plumes. It is therefore unlikely that contaminant migration between the sites will interfere with
achievement of remediation goals. The design of the respective remedies can proceed on a
coordinated but generally independent basis once the optimization modeling is completed, subject
to further review after the TCE plume is more completely defined. Construction, maintenance
and operation can also proceed independently as long as the performance criteria are met, with
appropriate coordination and monitoring during the start-up phase.

If performance standards are not met, EPA has authority to amend the ROD accordingly. This
can be done without incurring from the onset the disadvantages of a single ROD. EPA’s
authority to prevent any party from interfering with the implementation of the remedy on another
site is well established without the necessity of incorporating multiple sites into a single ROD or

order.

Montrose Chemical and Del Amo Superfund Sites March 1999

BOE-C6-0013341



N,

Record of Decision
Dual Site Groundwater Operable Unit

III: Response Summary
Page R4-43

Montrose Chemical and Del Amo Superfund Sites

March 1999

BOE-C6-0013342



Record of Decision 1II: Response Summary
Dual Site Groundwater Operable Unit Page R4-44

Montrose Chemical and Del Amo Superfund Sites March 1999

BOE-C6-0013343



Record of Decision I1I: Response Summary
Dual Site Groundwater Operable Unit Page R4-45

Montrose Chemical and Del Amo Superfund Sites March 1999

BOE-C6-0013344



Record of Decision IIT: Response Summary
Dual Site Groundwater Operable Unit Page R5-1

Preface by EPA:
In this section, EPA summarizes its responses to written comments provided by PACAAR, Inc.

PACCAR, Inc. (PACCAR) reports that it is associated with the property located at 120 West
196th Street immediately adjacent to the former Del Amo plant property. The comments refer to
the firm Hart Crowser, which served as PACCAR’s consultant for the comments. p

‘Where appropriate, responses are given both within the body of a comment as an issue arises, as well as at
the end of an overall comment. The commenter’s text is shown in normal text. The summary of EPA’s
response is given in bold and back-shaded text. |

For ease of reference, the original comments have been numbered, with the exceptions of
Sections 5 and 6. Sections 5 and 6 of PACCAR’s comments present information and data
summaries regarding liability allocation with respect to potential source(s) of TCE and other
chlorinated solvents. EPA notes that liability allocation is not part of and therefore is irrelevant to
the remedy selection. For brevity, the original text in these two sections is not repeated in the
response summary. The text of comments which require a response from EPA are otherwise
incorporated verbatim. :

The EPA responses are in the same order as the original comments on the followmg sections listed below:

Section 2 - Groundwater Flow Model

Section 3 - Contaminant Transport Model

Section 4 - Proposed Remedial Approach

Section 5 - Potential Chlorinated Solvents Source Areas
Section 6 - Extent of TCE Groundwater Contamination
Section 7 - Conclusions

2.0 Groundwater Flow Model

This section presents Hart Crowser’'s comments on the MODFLOW model developed for the
Joint Groundwater Feasibility Study (JGWFS). We conclude that the JGWFS groundwater
flow model is inadequately calibrated, primarily because of the assumption of steady-state
groundwater flow conditions and the decision to perform only a steady-state calibration.
Accurate model calibration is critical for this site because the modeling data are being used to
assess the potential effectiveness of very expensive and prolonged remediation methods which
have a distinct potential for spreading chemical constituents into previously uncontaminated areas,
including the Gage Aquifer. Specific issues are discussed below.
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2-1 Non Steady-State Groundwater Flow System. There are two issues related to the
assumption of steady-state flow:

a) Water levels in the water-bearing zones beneath the site have risen approximately 25 feet
since 1965. Data collected by Dames & Moore indicate that water levels rose 2 feet between 1993
and 1996. By definition, this is not steady-state.

(b) The modelers note that horizontal groundwater gradients and flow directions have
remained roughly constant during the period of the RI. It does not appear that any attempt was
made to assess whether different flow directions prevailed during historic operations of the Del
Amo and Montrose facilities. ‘

Thus, the accuracy of the contaminant transport model calibration is questionable if different
groundwater flow directions and gradients prevailed historically, and vertical water levels are
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changing.

2.2 Non-Unique Calibration. The groundwater flow model was calibrated to assumed
steady-state flow conditions. In a steady-state model, there are an infinite number of combinations
of hydraulic conductivity values that will yield the same head distribution. This means that errors
in estimated hydraulic conductivity values cannot easily be detected, resulting in erroneous
estimates of groundwater flow rates and subsequent contaminant migration velocities.

The model must be calibrated to transient conditions, e.g., time-drawdown data from one of the
aquifer tests conducted at the site or sequential water level data from operation of the
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: groundwater extraction system at the Mobil Refinery southwest of the site. A transient calibration
will improve confidence in hydraulic conductivity estimates. Transient calibration also provides
data regarding aquifer storativity which is needed to assess effects of water level rise and
drawdown.

2-3 Vertical Groundwater Flow Poorly Calibrated. Predicting vertical groundwater flow will
become critical if groundwater is extracted from the Gage Aquifer. Artificially increasing
downward groundwater flow could induce contaminant migration from the Bellflower B and C
Sands downward into the Gage Aquifer. Because of the steady-state calibration issue discussed
above, the existing model is poorly calibrated with respect to vertical groundwater flow. Vertical
groundwater flow rates can only be assessed by pumping one unit and monitoring the response to
pumping in adjacent hydrogeologic units. We recommend that the model be calibrated to
time-drawdown data from one of the aquifer tests conducted at the site to improve the vertical
groundwater flow calibration. y
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2-4 Adequacy of Site Pumping Tests. As a result of time constraints, we were not able to assess
the adequacy of existing site pumping test data for use in transient model calibration. In particular,
we were not able to determine whether there were sufficient observations to assess response to
pumping in different water-bearing zones. These data should be reviewed and additional aquifer
tests conducted as needed to address data gaps.

3.0 Contaminant Transport Model

In this section Hart Crowser presents comments on the contaminant transport model developed to
support remedial alternative evaluation for the JGWFS. We conclude that the contaminant
transport model is inadequately calibrated to support critical evaluation of the proposed remedial
alternatives and-cannot provide a defensible estimate of the duration of cleanup.
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3-1 Porosity Variation. A uniform value of 30% was selected for porosity for all layers of the
model. In reality, porosity varies with the texture and depositional environment in which the soils
were deposited indicating that porosity should vary from unit to-unit and possibly from location to
location. Although the geotechnical testing data indicate that porosity values greater that [sic]
30% may occur at the site, the effective porosity (pore space capable of transmitting fluid) is
likely to be as much as an order of magnitude lower. Lower values for effective porosity increase
average groundwater flow velocities for transport. Thus, in our judgment the choosen [sic]
porosity of 30% is too high. Selection of an erroneously high value for porosity could be the
primary factor in the modelers' reported difficulty in calibrating the model to the
chlorobenzene plume migration distance. These data should be reviewed and field tests such as
groundwater tracer studies should be performed as needed to assess effective porosity.
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3-2 Incorrect Treatment of NAPL Dissolution. The model overestimates NAPL dissolution by
using a constant concentration boundary in areas of the site where NAPL is suspected. This
assumption by the modelers implies that regardless of the groundwater flow rate, the
concentration of constituents dissolving from the NAPL phase remains fixed. Numerous EPA
studies and remedial investigations have indicated that this is not the case. At low groundwater
flow rates, the dissolved concentration may approach the aqueous solubility of the constituent. At
higher groundwater flow rates (i.e., as would occur for progressively more aggressive
groundwater extraction scenarios) lower dissolved concentrations will be observed because the
rate of diffusion from trapped NAPL phases into groundwater is limited. This is a conservative
assumption for risk assessment related to the no action alternative. It is not conservative for
remedial design because it overestimates the effectiveness of pump & treat remediation by
overestimating the rate at which NAPL dissolves in response to pumping. The EPA should use a
transport model designed to simulate rate-limited NAPL dissolution such as MOTRANS or

T2VOC.
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3-3 Incomplete NAPL Characterization. As noted in the JGWFS, existing data to characterize
the locations and mass of material present in suspected NAPL are incomplete. It is not clear how
EPA will achieve closure on this site unless NAPL areas are delineated. EPA should collect -
additional data as needed to confirm areal extent of suspected NAPL areas.
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3-4 Natural Attenuation Inadequately Characterized. The final remedy for this site must rely
on natural attenuation (and/or more aggressive source removal, discussed below) or the proposed
groundwater extraction system can never be shut down. EPA should conduct site specific natural
attenuation evaluations such as those described by Istok et al (1997) to evaluate biodegradation
rates for benzene and chlorobenzene [sic] for use in the final remedy for the site and remedial
alternatives evaluation. The references cited do not consider recent developments in the study of
TCE biodegradation which indicate increased degradation rates are possible in the presence of
benzene and petroleum hydrocarbons. More recent literature such as the Symposium on Natural
Attenuation of Chlorinated Organics in Ground Water (EPA, 1996) need to be consulted for
estimates of biodegradation rates for TCE and chlorinated organics in multiconstituent
groundwater plumes. '

'EPA note: Intrinsic biodegradation is a specific form of natural attenuation referred to in this ROD (See
Section 7.3 of the Decision Summary).. However, the terms monitored intrinsic biodegradation and monitored
natural attenuation are consistent terms in the context of the EPA Policy, Use of Monitored Natural Attenuation at
Superfund, RCRA Corrective Action, and Underground Storage Tank Sites, OSWER Directive 9200.4-17,

December 1997,
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3-5 Biodegradation Over Simplified. The EPA modelers specified a single degradation rate for
each constituent modeled. In reality, geochemical conditions vary greatly across the site with
strong anaerobic conditions likely in the interior of the benzene and chlorobenzene plumes and
aerobic conditions likely on the fringes of those plumes. Because aerobic degradation rates are
likely to be an order of magnitude or more greater than anaerobic degradation rates for benzene,
the single value selected is likely to be a poor compromise. The situation is reversed for TCE
which is unlikely to degrade in the aerobic conditions outside the benzene and chlorobenzene
plumes but may experience substantial degradation inside those plumes. The reducing conditions
combined with a substantial carbon source (benzene) support mineralization of TCE by '
cometabolic degradation. The modelers should use spatially varying degradation rates to account
for varying geochemical conditions in the water-bearing zones underlying the site.
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3-6 Possible Incorrect Treatment of Dispersion. In the introduction to Appendix B the authors
noted that the upstream finite difference solver preserves mass balance and minimizes numerical
dispersion. MT3D's finite difference solver does minimize mass balance error, but it is notorious
for having numerical dispersion problems with sharp contamination fronts (such as occur here).
The text doesn't say which solver the authors used but if they used the finite difference solver, the
model wouldn't be sensitive to small values of dispersion coefficient. The modelers reportedly
used a dispersion value of 1 ft but noted that the model was insensitive to this parameter. A larger
dispersion coefficient would tend to disperse contaminants (e.g., chlorobenzene farther
downgradient than predicted by advective flow alone). Most authors note that dispersion seems to
be scale dependent. Based on the EPRI report (Waldrop, 1985), a dispersion value on the order
of 30 to 50 feet may be more appropriate. EPA should review which solver was used for the
transport modeling and whether a larger value for dispersion coefficient may be appropriate.
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4.0 Proposed Remediation

The groundwater remediation alternatives discussed in the JGWES rely on groundwater
extraction to slowly remove organic constituents from the vicinity of suspected NAPL areas.
Because the transport models use a constant concentration term to represent NAPL dissolution,
they cannot be used to represent NAPL removal or estimate the duration of cleanup. Because the
transport models oversimplify and use nonsite-specific data to represent biodegradation processes,
they cannot be used to assess natural attenuation. As a result, the groundwater flow/contaminant
transport modeling described in the JGWFS can only be used to qualitatively assess plume
containment and the relative effectiveness of different groundwater extraction schemes in cleaning
up groundwater outside of the suspected NAPL areas. Aggressive destruction/removal of NAPL
combined with carefully documented and/or enhanced natural attenuation are crucial to
developing a realistic closure plan for the JGW site. EPA should aggressively pursue evaluation of
these approaches.

Specific comments on the remedial alternative evaluation are presented below.
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4-1 Inconsistent Reliance on Mass Transfer Mechanisms. Section 4 of the JGWES presents
inconsistent reliance on contaminant mass transfer mechanisms. Specifically, aggressive NAPL
destruction/removal technologies such as in situ oxidation are ruled out in Table 4-5 because
“mass transfer limitations of heterogeneous aquifer prevent distribution of oxidizing agents to
contaminated zones”. The retained remedial technology, groundwater extraction and treatment is
implicitly a mass transfer limited process particularly in heterogeneous aquifers.

s 7 e

4-2. New Remedial Technologies Ignored. As noted above, the JGWES ruled out aggressive
NAPL destruction/removal technologies such-as in situ oxidation. Without considering new in situ
oxidation technology developments (e.g., see Levin et al, 1997), groundwater recirculation and
treatment wells (Schrauf et al, 1994), and sparging/soil vapor extraction.

’EPA note: Intrinsic biodegradation is a specific form of natural attenuation referred to in this ROD (See
Section 7.3 of the Decision Summary). However, the terms monitored intrinsic biodegradation and monitored
natural attenuation are consistent terms in the context of the EPA Policy, Use of Monitored Natural Attenuation at
Superfund, RCRA Corrective Action, and Underground Storage Tank Sites, OSWER Directive 9200.4-17,
December 1997.
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4-3 Failure to Evaluate Potential Mobilization of Onsite/Offsite Plumes. Aggressive groundwater
extraction could mobilize groundwater contamination identified at other sites north and west of
the JGW site such as those identified at the Douglas facility. EPA should evaluate potential effects
on other groundwater contamination sites in the vicinity, possibly with assistance from the
RWQCB to identify sites. '
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4-4 Failure to Acknowledge Potential Operational Issues. The JGWES noted the potential for
groundwater extraction to cause undesirable migration of the contaminant plumes but did not
discuss potential operational issues as a consequence of operating multiple pumping and injection
wells in multiple aquifers. Balancing groundwater extraction and injection is likely to be more
difficult than indicated by the numerical model. Treatment of contaminated groundwater may alter
groundwater chemistry sufficiently to cause precipitation or fouling problems in the reinjection
wells. EPA should identify and discuss options for addressing potential operational issues. A
treatability study or examination of operational issues at similar facilities, e.g., the treatment
system at the Mobil refinery southwest of the site may be appropriate.

4-5 Failure to Evaluate Effect of Water Level Rise. There is no discussion of how rising water
levels may affect operation of the proposed groundwater extraction and injection system. Rising
water levels will increase the transmissivity of the water table zone in direct proportion to the
increase. Increasing transmissivity will lead to reduced effectiveness of groundwater containment
systems or a need to increase groundwater extraction rates. A rising water table could also
mobilize contaminants currently bound in soil above the water table.
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4-6 No Evaluation of Duration of Cleanup. As noted previously, the JGWFS model cannot be
used to evaluate the duration of cleanup. EPA should implement aggressive source removal
technologies and perform monitoring and analysis as needed to develop an estimate of the cleanup
duration. EPA should also have a plan in place for procedures if TI wavers are approved for
NAPL areas at the site.

5.0 Potential Chlorinated Solvents Source Areas

In this section PACCAR presents a summary of available data on TCE and other chlorinated
solvents in soil and groundwater at the following sites:

Trico
Del Amo Site
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American Polystyrene (formerly AMOCO)
Douglas Aircraft Company
Lawson Chemical

[Note: the original information supplied by PACCAR is not repeated here.]

6.0 Extent of TCE Groundwater Contamination

[In this section, PACCAR presents the results of the review of two reports.

These two reports. are the groundwater RI for Del Amo Site dated May 15, 1998, prepared by
Dames & Moore and the final groundwater feasibility study dated May 18, 1998, prepared by
CH2M HILL for EPA. The original text supplied by PACCAR is not repeated here for brevity.]

7.0 Conclusions

7.1 The following conclusions have been drawn about the proposed remedy.

The groundwater flow model used by EPA has the following deficiencies:

7.1.1 The groundwater flow system is not steady-state. Water levels have risen 25 feet since
1965.and 21 feet between 1993 and 1996. In addition historic groundwater flow directions and
gradients are unknown; and
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7.1.2 Vertical groundwater flow was poorly calibrated. The ability to predict vertical flow is
critical if groundwater is extracted from the Gage Aquifer. -

7.2 The following conclusions have been drawn about the contaminant transport model:

7.2.1 The effective porosity values used are too high;

5

7.2.2 NAPL dissolution rates are overestimated, resulting in an overestimate of the effectiveness
of pump and treat remediation;

7.2.3 Natural attenuation has been inadequately characterized. This is important because the final
remedy will depend on natural attenuation; and

7.2.4 Biodegradation has been oversimplified. The single degradation rate used for each
constituent does not appropriately reflect the variation in geochemical conditions across the site.

A

7.3 The fo’ﬂowing conclusions pertain to the proposed groundwater remedial strategy:

7.3.1 The proposed remedial approach ignores developments in aggressive remedial technologies
such as in situ oxidation.
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7.3.2 In addition the potential to mobilize onsite and offsite plumes does not appear to be
adequately addressed. Specifically contaminant plumes at Douglas Aircraft and International Light
Metals which are to the northwest of Del Amo have not been addressed.

7.3.4 The effect of rising water levels on the groundwater extraction and injection system have
not been evaluated, and most importantly no duration of cleanup has been developed.

7.3.5 Inadequate details about the basis for TCE plume remediation have been provided. What is
the basis for using 9 extraction wells and 1 injection well in the B Sand in the TCE/PCE areas,
etc?
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7.3.6 Failure to acknowledge potential operations issues.

7.4 The following comments are provided pertaining to the existence of potential source areas:

7.4.1 We strongly believe that the EPA needs to evaluate the impact on known and potential TCE
source areas adjacent to the Joint Sites, before implementing an aggressive pump and treat
program with no defined end point.

7.4.2 Completely define the sources of TCE/PCE in this area in light of the discrepancies noted in
concentration of TCE/PCE in soil vs. groundwater, prior to implementing groundwater
remediation for the Joint Sites. There is reason to believe that additional sources may exist in the

area of concern.

7.4.3 Inadequate soil sampling and groundwater quality data exist for the former "pits and
trenches" located on the northwestern portion of the Del Amo Site. This area should be further

investigated.
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